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Radiance data: MODIS (Moderate Resolution Imaging 
Spectroradiometer)
Mock-up dataset compiled from Aqua data, for all selected 
scenes (see below) for the year 2019.
Products used: MYD���KM (1km radiances), MYD�� 
(geolocation), MYD��_L� (cloud mask)

Abstract
Geolocation is essential to all EarthCARE L1 and L2 data products. The 
EarthCARE spacecraft Attitude Determination System (ADS) is expected to 
provide high quality information on the satellite location and pointing. This 
information must be evaluated, though, to determine its absolute accuracy, 
and to uncover unknown error sources, if any. In addition to the absolute 
geolocation, co-registration of the instruments is especially important for the 
interpretation of the information provided by each sensor and for the 
development of synergistic algorithms.

This study aims to be an assessment of the geolocation accuracy of the 
passive instruments on board the EarthCARE platform (the multi-spectral 
imager MSI, and the broadband radiometer BBR). Both absolute and relative 
geolocation accuracy will be assessed.

The approach that will be used during commissioning is demonstrated on a 
test dataset, obtained by collecting radiances from the Moderate Resolution 
Imaging Spectroradiometer (MODIS) instrument. A coastline detection 
algorithm is applied to the re�ected solar radiances, and compared to 
databases of known coastline locations. Furthermore, relative co-registration 
between the re�ected solar radiances and emitted thermal radiances is 
demonstrated for the test dataset.

Digital Elevation Model (DEM): Copernicus GLO-30
1-arcsecond (30m) Digital Elevation Model, from the TanDEM-X mission
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EarthCARE geolocation accuracy assessment for passive 
instruments (MSI, BBR): proof of concept

Absolute geolocation assessment

Data

Scenes

Vector shoreline dataset: GSHHG
Wessel & Smith (1996), version 2.3.7,
June 2017, but su�ers from inaccuracies 
(see comparison with DEM to the left)

Timeline

Geolocation and Co-Registration veri�cation, CARDINAL Technical 
Note 6.A1 version 0.0.1 (draft), Bernat Puigdomènech Treserras and 
Edward Baudrez, 7 September 2023
The authors gratefully acknowledge the help of Mr Bernat Puigdomènech Treserras 

from McGill University.
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Results (Red Sea 2019)

visible (0.67µm) thermal infrared (8.8µm)

Status
– Compiling mock-up dataset: 
complete (2.5 TB)
– Absolute geolocation assessment: 
in progress (algorithm complete but 
now applying to scenes)
– Relative co-registration 
assessment: in development 
(optimization approach)


